An 0-antigen-specific monoclonal antibody, labeled by horseradish peroxidase-protein A, was used in a hydrophobic grid membrane filter-enzyme-labeled antibody method for rapid detection of Escherichia coli 0157 in foods. The method yielded presumptive identification within 24 h and recovered, on average, 95% of E. coli 0157:H7 artificially inoculated into comminuted beef, veal, pork, chicken giblets, and chicken carcass washings. In food samples from two outbreaks involving E. coli 0157:H7, the organism was isolated at levels of up to 103/g. The lower limit of sensitivity was 10 E. coli 0157 per g of meat. Specific typing for E. coli 0157:H7 can be achieved through staining with labeled H7 antiserum or tube agglutination.
Since 1982, Escherichia coli 0157:H7 has been responsible for several outbreaks of hemorrhagic colitis in the United States, Canada, the United Kingdom, and Belgium (10, 17, 18, 20; B. Rowe, H. R. Smith, S. M. Scotland, and R. J. Gross, Abstr. Int. Symp. Workshop Verocytotoxin-Producing Infect., abstr. no. CEP-1, 1987) . A more serious syndrome of hemolytic uremia has affected some of the cases, mainly in children (11, 13) , and deaths have occurred particularly in nursing home outbreaks (5, 16) .
Unfortunately, the organism is not easily isolated from food because it is usually present in low numbers and is accompanied by competitive microflora, including other strains of E. coli. Isolation and detection methods first used for E. coli 0157:H7 depended upon plating of foods on selective E. coli media modified to allow the 0157 strains to grow (incubation temperature of <45°C or lower bile salts concentration) and to demonstrate their typical biochemical reactions (inability to ferment sorbitol, lack of fluorescence in the presence of 4-methylumbelliferyl-3-D-glucuronide [MUG] , and production of indole). Such media include sorbitol-MacConkey agar (9) and HC medium (21) . Confirmation of isolates was made with 0157 and H7 antisera. Other approaches have concentrated on verocytotoxins produced by this and other pathogenic E. coli serotypes, e.g., an immunoblot technique described by Doyle and Schoeni (8) and a DNA probe prepared by Levine et al. (12) for the detection of plasmids that mediate epithelial cell attachment of verocytotoxin-producing strains. Although the immunoblot and DNA probe methods are more sensitive than the direct plating techniques, they are labor intensive, require noncommercial reagents, and need several days before yielding results. Development of a highly specific monoclonal antibody (MAb) that binds the somatic antigen (M. B. Perry, D. R. Bundle, M. A. J. Gidney, and H. Lior, submitted for publication) offered the possibility of providing a rapid yet sensitive E. coli 0157:H7 detection method. This MAb was developed following chemical studies of the struc-tural interrelationships of the somatic antigens of E. coli 0157 (15) and other gram-negative organisms with related 0 antigens.
The value of the hydrophobic grid membrane filter (HGMF) had already been demonstrated for the isolation of E. coli from food by the work of Doyle and Schoeni (8) reactions, implying that the combining site must be specific for a larger epitope which is unique to E. coli 0157 and Salmonella group N (3; Perry et al., submitted).
Recovery of E. coli 0157 from foods. On the average, over 95% recovery was obtained for motile (97.72%) and nonmotile (94.6%) strains of E. coli 0157 artificially inoculated into foods ( Table 2 ). The method detected E. coli 0157:H7 organisms satisfactorily even when the HGMFs were saturated with competing microorganisms because relatively few cells need be present on the membrane to produce a visible reaction. However, since the ELA reaction kills bacterial cells, HGMFs should be replicated before staining. Further identification of H7 or other serotypes of 0157 can be done directly on replicate filters as described below or from picks taken from the HGMFs. The efficacy of the replication procedure is shown in Fig. 1 .
Testing of method with food-borne illness samples. The ELA method was tested on meat implicated in two outbreaks of human illness. In outbreak no. 1, in June 1987, 15 of 90 residents of a nursing home in Vegreville, Alberta, Canada, suffered from bloody diarrhea and severe cramps. E. coli was isolated from 10 of the 15 stool specimens. Two deaths subsequently occurred which may have been related to the infection. No staff were found to carry the organism, and the source was probably through direct consumption of contaminated meat. No meat served in early June remained for analysis, but some ground beef from the same shipment had been made into hamburger patties for future servings. These were recovered from frozen storage. For analysis of these patties, 10 g was blended in 90 ml of peptone water as described in Materials and Methods; 102 E. coli 0157 per g was found in the meat analyzed (Table 3) .
In outbreak no. 2, in November and December 1987, four members of a family in Burnaby, British Columbia, Canada, became ill from consuming baby beef obtained from one supplier. E. coli 0157:H7 was subsequently recovered from their feces. The remaining 13 portions of meat were removed from the freezer and analyzed as described above. E. coli 0157:H7 (confirmed with antisera) was found in 8 of the 13 samples at levels ranging from 1.0 x 101 to 6.2 x 103 per g (Table 3 ). Although other competitive organisms were in the meat, the main organism present was E. coli 0157:H7. These analyses indicate that the ELA-HGMF method is capable of rapid isolation and enumeration of E. coli 0157 at a level of 10/g in naturally contaminated meats.
Utility of the procedure. Used as a screening test, the procedure reliably demonstrates the absence of E. coli 0157 at a level of 10 cells per g of food within one day. If a positive reaction is obtained, the presence of group N salmonellae cannot be excluded and a further overnight growth of the HGMF replicate, followed by a similar ELA procedure using labeled Spicer-Edwards EN complex antisera (6) to identify any group N Salmonella spp. present, should be done.
Flagellum typing should be performed either from picks taken from the HGMF or directly on the replicate filter by using labeled N antisera in a HRP-protein A-antibody complex as described in the Materials and Methods section with anti-H7 or other H antisera substituting for the MAb. In our experience, however, Difco H7 antiserum is not strong enough to give a dark enough reaction, and it may be preferable, at this stage, to use a standard tube agglutination method.
The sensitivity of this HGMF method (10 E. coli 0157 per g) is not as great as the more laborious research enrichment method of Doyle and Schoeni (1.5 E. coli 0157:H7 per g [8] ). However, the sensitivity may be improved by enriching cultures in Trypticase soy-novobiocin broth (8) before filtering through the HGMFs, if counts are not desired.
